Claim 95. A process in accordance with Claim 90, which comprises the step of 
fyfy'S^ performing an automatic animal related procedure on said animal based on said stress 
measurement data of said animal. 

Claim 96. A process in accordance with Claim 90, wherein the step of measuring the 
degree of relatively momentary stress of said animal comprises making an infrared image of said 
animal. 

IN THE ABSTRACT: 

Please cancel the Abstract on page 21 of the original Application in its entirety and 
substitute the Abstract of the Disclosure appended hereto. 


REMARKS 

This Amendment is in response to the Official Action dated December 19, 2002. In this 
Amendment, all claims, that is Claims 1, 2 and 36-40 have been cancelled without prejudice. 
Claim 5 1 is essentially the equivalent of cancelled Claim 40 set forth in a format more customary 
for U.S. patent claims and including all limitations of the base Claim 36 and the intervening 
Claims 36-39. However, all after "such as" in line 4 of cancelled Claim 37 has been omitted as 
surplusage. Independent Claim 53 in general corresponds to cancelled Claim 1 and independent 
method Claim 90 corresponds, in general, to cancelled Claim 44. The remaining claims 
generally restore the subject matter of claims which were cancelled in the Preliminary 
Amendment filed with the Application to eliminate multiple-dependent claims from the 
Application. 
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A Substitute Specification and Abstract which are in formats customary for U.S. patent 
applications and which are also expressed so as to be less stilted and more readable in idiomatic 
English are submitted herewith. 

The invention is directed to an apparatus and method of increasing the yield and quality 
of the milk produced by an animal such as a cow. This is accomplished by measuring the effects 
of stress on individual animals, which effects vary from animal to animal. However, these 
stresses can have, at least for the animals which they effect, an adverse consequence on the 
quantity and quality of milk produced by such animals. Thus by having a knowledge of the 
stresses which have caused particular animals to produce less milk or milk of lesser qualities or 
both, it is possible to reduce such stresses or, in some cases, to utilize them favorably whereby 
the result is an increase in the quantity and quality of milk from the animal concerned. In the 
cited references, it is correctly pointed out that physiological changes in the animal being milked 
may be evidence that the animal is ill or is in heat. In order to differentiate these physiological 
changes from the physiological and behavior changes or stresses which are relevant to the instant 
Application these stresses involved have, in the instant Application in independent Claims 53 
and 90 been termed "relatively momentary stresses." Similar terminology, "momentarily 
measured values" of stresses, are set forth in the Specification, (pp 6, 7 and 1 1 of the Substitute 
Specification). Those such as the animal being ill or in heat or having mastitis which are 
disclosed in the prior art are substantially different in degree and can hardly be considered as 
relatively momentary stresses, and are not described as "stresses" as such. Thus the instant 
invention is directed towards determining what relatively momentary stresses cause milk 
producing animals such as cows to produce milk in less quantity and quality than anticipated and 
then to remove or otherwise neutralize or, in some cases, utilize these relatively momentary 
stresses to increase the quantity and quality of milk being produced. Different relatively 
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momentary stresses have different effects on different milk producing animals and, accordingly, 
an important aspect of the invention is to discover the stresses and relate them to milk production 
from the individual animals. 

In the Official Action on page 2, paragraph 2, Claims 37-40 were rejected under 35 
U.S.C. §112, second paragraph, as being indefinite for failing particularly to point out and 
distinctly to claim the subject matter which the inventors regard as their invention. In specific 
cases in such claims it was pointed out that appropriate antecedent basis for components in the 
claims is missing and therefore the claims are unclear. However, inasmuch as Claims 36-40 
have, in effect, been rewritten and incorporated in Claim 51 and Claim 51, so amended, has been 
indicated as allowable it is submitted that the rejection under 35 U.S.C. §112 no longer applies 
and Claim 51 should be allowed. This is also true with respect to Claim 52 which is dependent 
on Claim 51 and also Claims 87 and 88 which correspond to Claims 42 and 43 that were 
dependent on Claims 36 and 42 that should, as now being dependent on Claim 51, be allowed. 
In other words it is submitted that Claim 5 1, 52, 87 and 88 are allowable. 0^M tf/> 

Claims 1 and 2 were rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. Patent 
No. 5,816,190, to van der Lely, which issued October 6, 1998. It is stated that this reference 
discloses an apparatus for milking animals provided with a milking compartment 5 having a 
medical instrument 36 by means of which the heartbeat, temperature, the blood pressure, etc. of 
cow 7 in the milking compartment 5 can be measured and the data supplied to a computer. It is 
further stated that such parameters being indicators of stress, the data therefrom can be collected 
while the animal is in the milking compartment and supplied to a computer whereby the physical 
state of the individual animals can be stored so that historical data can be collected. If the data 
differs sufficiently from what is expected, the dairy farmer's attention is drawn thereto by means 
such as a print-out of the computer and the device is suitable for and can be adapted to measuring 
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the data before, during and after milking depending on when one wants to examine the animal, 
and further the instrument provides output data indicative of a specific condition of the animal. 
Actually, however, the medical instrument 36 is intended to be used while the cow is in the 
milking compartment and its purpose is that the physical state of each animal can be kept up to 
date in the computer. However, an indication from the parameters can be an indication to the 
farmer that an animal is "ill or in heat." See column 3, lines 36-38. There is no suggestion that 
they be utilized to disclose that the animal is being stressed or, more particularly, as set forth in 
Claims 53 and 90 that a determination is being made of the degree of relatively momentary stress 
or that the data should be stored in the computer as a measurement of the animal's degree of 
relatively momentary stress being experienced by the animal incidental to the milking process 
J}_efore and during milking. Attention is also invited in the reference to column 6, line 64, to 
column 7, line 4, wherein it is stated that "during milking," the heartbeat, the blood pressure and 
the temperature of the animal are measured by the medical instrument 36. It is further stated that 
when one of the aforementioned parameters deviates too much from the average value this 
should be printed on an attention list to alert the farmer that he should inspect the animal or 
consult a veterinary. Although in the instant invention the inventors are concerned about the 
stress measurement being too high, its deviation from an "average value" is not, as such, 
involved. In fact, usually generally it is the opposite, the inventors desire to reduce the "average 
value" by reducing or eliminating the stress involved. The primary purpose of the apparatus for 
milking animals in the van der Lely reference is to determine when an animal is sick or in heat. 
In contrast, the instant Application, the inventors desire to decrease or eliminate what may have 
been, to the animal involved, the average value. The instant invention not only goes beyond but 
also is different than the inventive concept in the van der Lely reference and, as such, it is 
submitted that Claims 53 and 90 are allowable. 
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In the Official Action, page 3, paragraph 6, Claims 1, 2 and 36-39 were rejected under 35 
U.S.C. §103 as being unpatentable over U.S. Patent No. 5,697,326, to Mottram et al, which 
issued December 16, 1997 and is entitled "Examination of Ruminant Animals," in view of U.S. 
Patent No. 5,873,323, to van den Berg et al, that issued February 23, 1999, which relates to a 
method of milking animals automatically while determining their physiological condition. In the 
Official Action it is stated that Mottram et al disclosed a device which is capable of use in 
conjunction with a milking apparatus for routine testing and that the examination may be applied 
when an animal presents itself for milking. The reference is stated further to set forth that the 
device is provided with a stress measuring device in the form of an Olfactory sensor which 
samples odors from the animal's teat and exhaled breath to identify specific aspects of the 
animal's condition and which is therefore capable of determining the degree of stress "off an 
animal" and supplying the stress measurement data to a storage device. ; Concerning van den 
Berg et al, it is stated to teach a method of milking animals automatically while determining their 
physiological condition with an apparatus that can include a sensor that works in conjunction 
with a computer that records and compares data with other stored values such as a 
correspondence table, whereby the results of the comparison are indicative of a physiological 
condition of the animal. It is also stated that although it is not disclosed that the device of 
Mottram et al stores data, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to configure the electric circuitry of the device to record the sensor 
results as taught by van den Berg et al in order to develop a pattern of historical data which could 
be helpful in the treatment or utilization of the animal. 

In the van den Berg et al reference the milk conduit system leading from the teat cups has 
sensors to measure a variety of parameters and provide data to a computer for processing and 
presenting data which the computer receives from sensors. It is pointed out that the data 
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received for ill or animals in heat differs from those of healthy animals and animals not in heat 
whereby the sensors are detecting and the computer is processing and determining on the data 
provided in the sensors on a continuing basis which animals are and are not healthy or in heat. 

The patent to Mottram et al basically relates to a method and apparatus for sampling 
odors from at least one part of an animal with an Olfactory sensor. In column 1, liens 18-22, of 
Mottram et al, it is stated that an object of the invention is to provide a technique for examination 
of the condition and health of a ruminant animal and more particularly one that can be applied in 
milking animal husbandry whether as a part of a manual or automatic milking regime or 
independently. In column 5, in the paragraph starting on line 16 and ending on line 21, it is 
stated that a breath examination can be done regularly without the intervention required for a 
blood test. It is relatively cheap and can be carried out at milking time and used as a control 
input for a milking regime control system relating to feeding and milking and other aspects of the 
regime. It is also indicated that the sensor can be mounted on a milking robot. 

The Mottram et al reference is basically directed to a smell or odor sensor which can be 
used in the milking system. But other than for sanitary purposes and as relates to feeding and 
milking, there is no suggestion of utilizing the apparatus and method of Mottram et al to 
determine any stress at all, much less relatively momentary stress of an animal in conjunction 
with the milking process. 

The apparatus and method of milking of van den Berg et al involves a number of sensors 
which are placed in lines leading from the teat cups. As set forth in column 4 in the paragraph 
commencing on line 23, the sensors provide indications of heat or illness but there is no 
suggestion, as such, that measurements of the degree of relatively momentary stress of the 
animal are provided. In fact the term "stress" as such is not a subject and either of the two 
combined references. Nor does there appear to be any motivation, as such, to add the electronic 
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devices which, in the Official Action are considered "obvious" for the device of Mottram et al. 
In this connection, it is a well settled principle that prior patents are references only for what they 
clearly disclose or suggest and it is not proper use of a patent as a reference to modify its 
structure to one which prior art references do not suggest. 

In addition to the foregoing, the instant invention as virtually all inventions, is a 
combination of old elements. Therefore, it is not unusual for a Patent Examiner to find every 
element such as, for example, the Olfactory sensor of Mottram et al, in the prior art. But if 
identification of each claimed element in the prior art were, as such, sufficient to negate 
patentability, very few patents would ever issue. Furthermore, rejecting patents solely by finding 
prior art corollaries for the claimed elements would permit a Patent Examiner to use the claimed 
invention itself as a blueprint for piecing together elements in the prior art to defeat the 
patentability of the claimed invention. To counter this potential weakness in the obviousness 
construct, the suggestion to combine requirement stands as a critical safeguard against hindsight 
analysis and rote application of the legal test for obviousness. Indeed, even when obviousness is 
based on a single prior art references, there must be a showing or suggestion or motivation to 
modify the teaching that reference. Although that motivation, suggestion or teaching may come 
explicitly from statements in the prior art it may also be considered implicit from the prior art as 
a whole. Nevertheless, the evidence must be substantive and conclusory statements standing 
alone are not "evidence." 

In restoring the subject matter of multiple-dependent claims previously cancelled without 
prejudice, there are now a total of forty-six (46) claims in the instant Application, three (3) of 
which are independent claims. Accordingly, it appears that an additional fee of $234.00 is 
required and our check to cover same is submitted herewith. If this is in error, the Commissioner 
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of Patents and Trademarks is authorized to credit or debit our Account No. 13-2000 as 
appropriate. 

Further consideration and reexamination of this Application, in its amended form, is 
requested in view of 35 U.S.C. §132 and regulations in implementation thereof. It is submitted 
the Application in its amended form is free from ambiguity and avoids the references of record. 
It is further submitted the Examiner should have no difficulty in finding that the differences 
between the subject matter sought to be patented in this Application and prior art and usage 
within her expert knowledge are such that the subject matter as a whole would not have been 
obvious at the time the invention was made to persons having ordinary skill in the art to which 
the subject matter of this Application pertains. 

In view of the foregoing, the allowance of claims as now presented is earnestly solicited. 


2306 South Eads Street 
P.O. Box 2246 
Arlington, VA 22202 
Tel (703) 979-3242 
Fax (703) 979-2526 
Filed: June 19, 2003 


Respectfully submitted, 


MASON, MASON & ALBRIGHT 



Penrose Lucas Albright- 
Registration No. 19,082 
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A DEVICE FOR AND A METHOD OF MILKING AN ANIMAL, A DEVICE FOR a^ 1 
MONITORING' AN ANIMAL * 

The invention relates to a^^3«^ for milking an 
animal, in particular a cow 


Such atf 
function 


ION t 

e "is known, 
satisfactorily, 


Although thej£& known 
there appe-aa? — — fee 


10 


differences in milk yield and milk quality which cannot be 
attributed ; petr—se-^to the functioning of the or the 

physical condition of the animals. Consequently, there is a 
need for an improved^" 


for milking an anima 
„of the A invention ro 1 



15 


(I, 


eUwrfee- by means of which it i 

L2ed by tfrg ^erofo^ monteoncd in ■ ■ thfa r c hAidCLidJ.izjai Q / ' 


is possible to satlsf^Ufpgs^ neet 

, For that purpose, according to the iinrwi 
£@*&lree- for milking an animal' of the above-mentioned ty 
characterized 



20 


th« milk yield and^ 


Step fla t fe i j RB^ that 

leToITk quality are not only determined 
by the physical condition^ of health of an animal or the 
functioning of the milking device, but also by the degree of 
stress from which an animal suffers. By measuring, according 
to the invention, the stress of an animal before and during 
and preferably also after milking, there can at least be 


J/5- 



25 


bly i 

obtamed a oupplcmcnfr to the conditions influencing the milk 
yield or the milk quality. T1 ^J additional data may be used 
for making the milking o$££ee- function more efficiently. In 
this situation by "milking" is meant milking duriitg a milking . 

that from * 

A WO 99 01026 it is " known to" monitoT abnormal behaviour \1*&9 
of an animal, &s^-. by means of a movement meter, a 
respiration meter or a heartbeat meter. The milking can for 
example be interrupted when a certain abnormal behaviour 
gives reason therefor. However, measuring of the degree of 


'TpmW'® V)»)lfi* % ln_ this i connection , it is, noticed 


9/ 


35 


i 
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stress before and during milking is not known from this J 
document. |M^JU%*iCrU /* ^^IS*^) * 


Furthermore, from ?J£ 1000883/it is known vSBS? to 
use a smell sensor for breath or body odours for .animal 


identification ^$^or health determinatidb. ^llow^er, 

of stress before and during milking is!, l&)&^r 

■gat* MMM&r&y&sM^ 

Furthermore, from WO 00 13393, it is known F^^^*tto <X> * 


process animal sounds and to supply in dependence thereof a v 


10 signal to a manager. However , measuring the degree of stress 

ram this document. . 
> is 'known 


before and during milking Is not known frqm this doqument. J pjf^ 


Furthermore, from US 5 878 692,. 


to take ail action in reaction to the measuring of animal 
sound, ^s^l by opening a gate of a milking robot when the 


15 animal is in a panic. However, measuring the degree of stress ^ 
before and during ^^^^^^fc, 
Furthermore , from SU 1 32 9 719 it is known je&ss*s& 
to measure stress of animals by means of lymphocite fraction 
and by measuring the electrophoretic mobility. However, 

20 measuring the degree of stress before and during milking is, &x£^^ 
not known from this documen^^^ QjUrJ^ 

Furthermore, from^EP 0 988 78 6^it r ~Ts known j^^^g^ 
to determine animal sounds owing to stress and, accordingly, 
automatically to bring about a reaction thereto. In this 

25 situation sounds issued by animals are analysed and possibly 
converted^ ^1j)o control commands. Besides, images $%ri(for 
movements^may be analysed, if desired- However, measuring the 
degree of stress before and during milking is not known from 
this document. i-p . uVfSiMTI^^*- J ~ 

30 in an^ embodiment of a? e fe»ge ac 

invention ) -Ure==^wroe is provided with means for determining 
milk related data and the storage device is adapted to store 
the stress measurement data together with the milk related 
data. In this manner there can be established a relation 

35 between the stress measurement data before, during and after 


according to the 
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milking and the milk related parameters, such as milk yield, 
milk quality (fat content, protein content, etc.). 

In particular the means for determining milk 
related data are suitable for determining the milk flow per 
5 udder quarter of an animal during milking, 

ji In order to be able to process the data accurately 

gps? animal, the device is preferably provided with" an animal 
identification system and with a central unit provided with a 
computer having a memory, ftsaid^iwOTor^ being adapted to 
10 contain <p&x animal data J^in relation to the stress. 


Mditionally or alternatively the data may also be processed 
•fSsfc group or herd of animals. 

It has appeared that for the determination of 
stress of an animal, -pe^aa^iRgi different parameters provide 
a stronger indication of the stress. Co^eque^tly it is 
important to store the stress related data jfer animal in the 
memory and, on determination of the degree of stress of an 
animal, to use in particular that stress measuring device or 
that combination of stress measuring devices that provides a 
20 clear indication for that animal. This in contrast with the 
known devices that are used without distinction for all 
animals . Therefore, the invention also relates to a device 
for determining the degree of stress of an animal, the device 
being provided with an animal identification system, various 
25 stress measuring devices, a memory for containing an 
indication which stress measuring device is most suitable for 
a particular animal, and with an activation device that 
activates after animal identification the at least one 
relevant stress measuring device. Out of all possible 
30 parameters that can be measured on an animal the following- 

haV ffn ifjy^f^f }° l r^ e extremel Y suitable^ *&e parameters «se ^ 
"lap^in connection with fefee device for determining them: 
?&n infrared meter for measuring an infrared image 


suiraft 


of the animal; 
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camera r in particular a video camera, for 
determining the position^f the ears afltf/or kty& head d^or 


mnmg tne positioner z 
tail^orthe animal; x 


hygrometer for determining the humidity of the 
5 fur ^s^specfeisseiy the nose of the animal; 

^ movement behaviojj^c meter, such as a video camera, 
a step counter, for determining the movement behaviour, in 
particular the movement activity, of the animal; 

eye meter, such as a video camera or iris 
10 scanner, for determining the eye characteristics of the 
animal ; 

Jl smell meter or odo$r meter for determining the 
breath or body odoj|r of the animal; 

muscular tension measuring device, such as a 
15 muscle contraction meter or video camera, for determining the 
muscular tension of the animal; 

Ji video camera for determining whether the animal 
has its tongue outside its mouth; 

blood analySer for determining the ^oncentration 


of blood components, such as oxygen, hormones,^ blood cells, 
of the animal; 

excrement analysing device for determining the 
characteristics of the excrement of the animal; 

heartbeat meter for determining the heartbeat of 

25 the animal; 

thermometer for determining the temperature of 
the animal; 6^ 

A muscle vibration meter for determining the muscle 
vibrations of the animal. 
30 The invention also relates to a device for 

monitoring an animal, in particular a cow, the device 
comprising a stress measuring device for determining stress 
of the animal, characterized in that the stress measuring 
device comprises a device selected from the group consisting 
of an infrared meter for measuring an infrared image of the 


35 
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animal, a hygrometer for determining the humidity of the fur 
•resp^rttxreiy the nose of the animal, an iris scanner for 
determining the eye characteristics of the animal, a smell or 
odcj|r meter for determining the breath or body odojpr of the 
5 animal, a muscular tension measuring device for determining 
the muscular tension of the animal, an excrement analysing 
device for determining the characteristics of the excrement 
of the animal, a muscle vibration meter for determining the 
muscle vibrations of the animal. Ju&LZLnizss?^ ^ 
10 ^ie ocribod in fcfa e— sabej^ajacy 

To be able to monitor the well-being of a dairy cow 
and also to increase the milk production, in a preferred 
embodiment of a d^i^e^acco^j^i^ to the invention, the device 


20 


is disposed in a^milking pa - rl - o e re #$Acx ^ f oremilking 

15 


the teats of the animal, 0k!tyor in ^ post-treatment j*18. 
T^r^^s^referably disposed a milking robot in the milking ^^^f 

For the purpose of facilitating data 
transmission, the stress measuring device is provided with a 
buffer memory for containing a number of measurement data. As 
a result .thereof the measurement data? have not to be 
transmitted or read continuously. For that purpose the stress 
measuring device is preferably provided with a transmitter 
25 for transmitting data. The stress measuring device is 
preferably provided with a receiver % for receiving fa 
transmission order, so that energy »ssB^be saved and the 
stress measuring device can be driven for a long J&9sm on fUl&tt" 
batteries*" * *™ U "*rW p_ ^ 

30 Although it is possible to process the dffta j^r 

stress measuring device separately, for obtaining an accurate 
indication the device is preferably provided with a central 
unit comprising a computer having a memory for processing 
measurement data measured by the stress measurement device, 
35 As a result thereof it is possible to combine in a simple 
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manner different parameters for obtaining a stress 
indication. This central unit is in particular provided with 
a reading device for reading the stress measuring device. 

When the central unit comprises -a correspondence 
table, said correspondence table containing ^33^ animal stress 


related data, such as^j^Lmit values, historjLc^al data and 

1 


lt: vaiues 


tolerance ranges, there can <*%ssb=§fi^ be »#ififisn an indication 


of the momentarily measured value of a stress parameter, but 
"ttte^e — — als.0 - be -rrtateaadaed an indication whether ti 

A 



10 momentarily measured value leads to special actior 

the farmer. For that purpose in particular the central unit 
is provided with a comparing device for comparing the 
measurement data with the data in the correspondence table 
^ff^or for comparing the stress measurement data obtained 

15 before, during;, .and preferably also after milking during a 
milking run/ The computer is preferably loaded with a program 
for giving, on the basis of the comparison of the comparing 
device, an indication about the amount of stress of the 
animal . 

20 After comparison of the momentarily measured values 

of the parameters with the correspondence table respective l y 
after mutual comparison of the stress measurement data, there 
can also be JilStQa an indication whether the animal runs the 
risk of showing stress, by comparing the stress pattern 

25 in successive measurements. For that purpose the computer 
program is preferably suitable for giving a prognosis of the 
stress behavioMr. 

The parameters gi v ing ah indication of stress 
varying per animal, it is advantageous when the device is 

30 provided with various stress measuring devices, the computer 
containing an algorithm for attributing a weighing factor to 
a particular stress measurement data. 

For the purpose of displaying the processed data, 
the central unit is provided with a signal issuing device for 

35 issuing, a signal after receipt and processing of the stress 
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measurement data- The signal preferably produces an image on 
a display screen, printer or the like fiviag information 
about the stress behaviour of the animal - 

i T ^£|,^P v /F e comprises an animal identification 

5 system^Imo^^^^^l^uch an animal identification system 
provides the possibility of collecting the measurement data 
iplb animal f comparing them and the like. The invention also 
relates to an animal identification system comprising means 
for connecting the animal identification system with a GPS- 

10 system- This makes it possible to determine the position of 
an animal, (^^^a^^ow, in a shed. As a result of the fact 
that the position can be determined, «fcke3re— s an bo m ^^^ ) ^\j ^S. 
an automatic analysis vehicle that traces an animal^ and 
determines the stress parameters on the spot. The invention 

15 also relates to such an automatic GPS-controlled analysis 
vehicle for determining stress parameters. Such a vehicle may 
also contain the central unit. 

The device preferably comprises a stress measuring 
device, tt$P stress measuring device preferably supplying a 

20 signal to an alarm device on the basis of the stress 
measured. 

The invention also relates to a method of milking 
an animal, in particular a cow, characterized in that the 
method comprises the step of determining stress of the animal 
25 before and during, and preferably also after milking. 

The invention will now be explained in further 

detail with reference to the accompanying figures, in which: 

30 Figure 1 is a side view of a first embodiment 

*\ 

according to the invention^ and 

Figure 2 & a second embodiment of a device 
according to the invention. _ _ a ^ ^ 

Before ^gSSfetm&jre deeply into a description of the iMtfWn*"- 
35 embodiments of the invention, first the basis of the 
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invention will be described briefly. Stress can manifest 
itself by various behavioral reactions, possibly in 
combination with physiological reactions* In particular on 
the basis of the specific combination of such reactions, a 

5 stress reaction can be distinguished from a physical 
adaptation to' a changing environment. In other words, there 
does not exist one parameter for un^vocally indicating 
stress, although one parameter appears to provide a stronger 
iA<^cat^pn of the degree of stress than another parameter. 

10 Js&Gr animal there appears to be a particular parameter, or a 


limited number of parameters, which with .regard to the 
determination of stress i$jw^@ more important than other 

A 

parameters. Therefore, combining different parameters, in 
particular behavioural parameters and physiological 

15 parameters, provides an improved monitoring of an animal. 

The invention can be applied to all animals, but 
hereinafter the invention will be explained in a non-limiting 
with reference to dairy cows 2, as shown in Figures 1 and 
2. When dairy cows 2 are nervous or stressed, in particular 

20 before, during and after milking, they appear to behave 
restlessly, accentuated by frequent movements of the body, 
stepping or kicking with one of the hind legs. Additionally 
important physiological systems appear to be activated, as a 
result of which ^^ er the production of hormones, the 

25 heart beat rate, A plasma concentrations of the blood are 
influenced. A comparison of the situation before and during, 
and preferably also after milking, may provide useful 
information. 

The increased production of adrenaline before and 
30 during milking is highly undesirable, as adrenaline 
influences the concentration of oxytocin that stimulates the 
milk yield. 

Behaviour (stepping; kicking; position of head, 
tail, ears) ; heart beat; blood samples inter alia for 
35 analysis of oxytocin, Cortisol, adrenaline, noradrenaline, 
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percentage of oxygen,^ content of blood cells and the like/ 
are constantly (a&ij 'regularly or continuously) measured. In 
particular these parameters are measured before and during, 
and preferably also after milking, and milk related data, 
5 _ such as fat content/ protein content and the like, are 
preferably stored- In partip^ar^^he stress related data 
together with the milk flow *pp«- udder quarter of animals are 
stored during milking. An animal identification 22 ensures 
that these data are stored ^Sranimal . 

10 Heart beat can for example be measured b^ means of 

a band 17 around the leg or the abdomen of **4fb&> cow 2. 
Alternatively or additionally a heart beat mete r^kno wn^jgss^ 
may be disposed on cow 2 near a place where an artery is 
located, in this connection the udder, or an ear of the cow 

15 can be taken into consideration, A suitable heart monitori 
system can for example be obtained with^ Polar Electro Oy 
Helsinki, Finland- Alternatively a heart beat meter can be 
included in at least one of the teat cups 4. 

Blood samples can be taken by suitable devices , 

20 comprising a syringe and anal^ing equipment 15, at places 
where a cow 2 regularly stays. There may for example be 
provided in a milking robot 3 (Figure 1) a robot arm carrying 
a syringe taking automatically a blood sample during milking 
without treatment of -tefee- cow 2 being hindered thereby. 

25 Such a device may^also be disposed QLg. iSthe cubicle 23 
with cushion 24 (Figure 2), feeding stations or the like. 
There may also be provided an automatically controlled 
vehicle containing such a blood samplj^/device, and possibly 
other stress measuring devices. Such an automatically 

30 controlled vehicle preferably comprises an animal 
identification system and may inter alia be GPS^controlled. 
To that end the vehicle comprises a computer with 
transmitter-receiver, so that the computer is able to receive 
data from the GPS-system a^sfc the position of feSe" cow 2 that 

35 wears for that purpose a special transponder 22. Thus the 
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vehicle can be programmed for measuring a certain number of 
times per day the stress situation of all cows belonging to a 
herd. 

Blood samples can alsohef aken by means of a ^ks%^ 
blood sample taking device, provided in late, cow 2. 

In the shed, in particular in the waiting area . in j 
front of ^^T^d in the milkipg 

"there, j,s ri^s^^pd^a cam^g^^^ 9, 11^14^for ^^ervlng 
cows 2. It will^be ^testhat a plurality of cameras can be 
10 used. The video images are analyj&d by movement recognition 
programs for the purpose of determining parameters such as 
stepping; kicking; position^ of head, tail, ears, back 
curvature (indication of muscular tension) ; J^^^iSJ^ of 
tongue; eye movements. To that end the ima ?^{^®^ 
15 compared with stored historical data regarding ^be cow 2. 

Further the urine and excrement of cows 2 are 

analysed (on a less frequent basis) by an excrement analysing 
device 16, in this connection manua ll^ ^S^nglj^^s amp 1 e s can 
also be taken into consideration. 
20 There may further be provided a hygrometer 8, a 

step counter 10, a smell meter 12, a muscle contraction meter 
13, a thermometer IB andUfM a muscle .vibration meter 19. 
ftfJty^Apr zt Ll J i^ti co d ^ti ^H^i^ a^ a step counter^ other 
^Sy^&f determining the number of steps are possible 


25 When for exan^le^^g^alled weighing floor is provided in 
1& milk 055c, l6n the basis of the speed variation of the 
measured values there can be obtained an indication about the 
number of steps. Quick variation in the weighing values are 
an indication of a more restless animal rather than almost no 

30 variation. Besides, with milking robots making use of a so- 
called cow follower, the nervousness or stress of a cow can 
be deduced from the movements the cow follower has to carry 
out. 

All these measurement data are transmitted by the 
35 stress measuring devices to or read by a central unit 20 that 
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is possibly connected with several reading devices disposed 
at several places in the shed. Said ce *)^al^mit 20 comprises 
a computer having a memory in which j P^y cow 2^ limit values 
and tolerance ranges in relation to the relevant parameters 
5 for stress ^^^^§ x are stored * Tn e momentary measured 
values are'k^fc at least temporarily . 


For analy&ing the stress related data, such as the 
number of steps, ^position of the head, binomial and Poisson 
distributions ^ known w*r » -i«r e, as well as logit and log 
10 transformations are applied by the computer, for causing the 
central unit 20 to issue a signal -sfeSBt the stress behaviour 
of the cow. This signal can give an indication of the stress 
behaviour on a display screen 21 or a printer. In particular 
the dispersion of the Poisson distribution is estimated by 

15 the Pearson chi-quadratic statistics. Furthermore, 
associations between different parameters are deduced from 
Spearman's rank-order correlation coefficient. By means 
thereof, or by meansof comparable other operations, it is 
possible to deduce $Sc cow 2 those parameters that are more 

20 relevant to the determination of stress behaviour than other 
parameters. Thus there can be attributed a weighing factor to 
particular parameters. Moreover, it is then possible 
distinguish whether a cow 2 is keen on entering tstoe mi 
1 or on the contrary is not so eager to be milked. This can 

25 further be deduced from the degree of stress during or after 
milking. When for example the degree of stress is high before 
milking, but strongly decreases during milking, it can be 
deduced therefrom that the cow ha^ a so-called positive 
stress prior to being milked. 

30 A comparison is possible when previously measured 

standard values are determined and inputted into the system. 
Furthermore, these standard values can continuously 
updated on the basis of the measurements. 

As described, Figure 1 is a side view^f^j^milk^'^c 

35 1 with a cow 2 present therein. Ske fjalk ^£039 1 is provided 


be y 


-01-02-02 08:11 VAN- Octrooibu^Au van der Laly N.V. +31 10 5996384 ^ T-729 P. 013/052 F-11B 


12 

with a milking robot 3 with teat cups 4 that can be connected 
automatically to the teats of cow 2 with the aid 


milking robot 3. Near the front side of miJ.k 1 



a feeding trough 5^to which concentrate 


can be ^pg^edyin metered portions. Other components of the 


10 


milk^pbt^and milking robot are not shown in the drawing for 

the sake of clearness. 

As described, Figure 2 shows a cubicle 23 with a 

cushion 24 on which a cow 2 is able to lie. In such a cubicle 

23j a cow 2 can rest, ruminate and the like. For the sake of 

simplicity only a few possible components are shown, such as 

OA 

a camera 7, smell, meter 12, thermometer 18, and animal 
identification 22, but it will be ^srviw» that also other 

A 

stress measuring devices as described above can be used. 
15 The invention also relates to making use of the 


stress of a^^nimal for the purpose of managing ffifflor 
monitoring^ a herd of animals. To that end ^^^J^X^p^ wfc*** 
^rthe^^r^^^c^^ith an animal identification system A 22 


j^TaTown^p^^ 


iown,^p35^e. This animal identification system 22 contains^ 

20 reading devices for reading an animal identif ication^ worn by 

an animal, in particular a cow. As known, data from the 

animal identification are centrally stored by a central unit 

A 

20 provided with a computer having a memory containing 
several memory files. Central unit 20 centrally controls 

25 the functions of the device. 

k^j^ According to the invention the memory is provided 
animal of the herd with data in relation to the stress of 
th^animal " In Lira "lre-asd. These data can initially be inputted 
with the aid of data based on experience as known to the dd*^ 
30 farmer. The data in relation to the hierarchic order and the / 
jostling behaviour can additionally automatically be teept and 
updated by the device. 

The functioning of the device according to the 
invention will be explained in further detail with reference 
35 to the entrance to a milking '^^^THowever , it will be 
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efebfe^fes that the invention is not limited to this example r 


but can be applied to all automatic animal related treatments 
that are customary in managing a herd of animals. 

When dairy animal s^^tsY^^o make use of *fee milking 
robot 3 in milking *parj^uT 1, they first have to enter a 
waiting area via one of a number of entrance gates. When it 
is detected that one of the animals in front of the entrance 


gates shows such a high stress that milking by «*itoe milking 
robot 3 *wetrir4 .be un just t.fi ~H=*d at that moment , then the 
10 relevant entrance gate is blocked. Other, non-stressed 
animals can use one of the other entrance gates- The 
detection takes place by a* reading unit known During 

A 

milking the stress can be measured by means of stress 
measuring devices present m the milking pe&sk. 

15 A dairy animal that has bee^milljpd by t-Jai&t milking 

robot 3 can leave fefc^ milking ^ r^L^ 1 via exit gates. Also 
in this situation the operation of the exit gates can be 
controlled partially on the basis of the stress of the 
animal. Thus it is possible to guide a stressed animal to a 

20 calming area via the exit gates. ftVW^ 
The gates controlled by central unit 2 0*thus 

xzp^&vedte the possibility s of guiding an animal in depend$©isje &fc 
T§|£> degree of stress. For the determination of the degree of 

- <A 
stress one of the above described stress measuring devices 

25 can be used. In particular a stress measuring device can 
supply a signal to an alarm device in dependence of the 
degree of stress measured. Such an alarm signal may be an 
audible or visible signal , but mau also be a call via a 
telecommunication network to the farmer or a service 

30 department . 



/ 


